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MB 
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mm 
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®® i 
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2 



£fiE4#2 003-3028793 



#2002—339259 

mmm 

^ffJlB?'J (a) , v-*-3*^y-BB?rj, fc^tf (C 4 A 2 ) 

«WBB^J (b) , @£«§£feft£>-fe> hn*TI2#K £J:tf (C 4 A 2 ) n fB#J 
(b) Si^flg-e^-rsiK^fb^fe^WT^^^- (2) SMtsit; 

J3J:tm!eft##W'<**- (1) ££t>* (2) ^^SiCiAtSII; £ 
nli-etl-Ttl^LT, 6~ 1 0<DmmT*2bZ> ; , 

[»*^2] l&iHUSfe^Wf^^^- (1) £ «fctHefi##»r'<* *- ( 
2) *>V PCRt'f tCSB*<B#S£. 

[»*£3] ffflH (C 4 A £ ) n BB^J (a) £<fctf (C 4 A 2 ) n ffl#f ( 
b) ©n^t=fej6t^$, ff^l £fclZ2 fCSB«<Z>#& 0 

[M#^4] »#Sf§fe#a>#WT (splitting) £ J: 

tf/*fetifl»« (loss) tcj: y Sl^jigrstis, »#^i3^e>3ov^-r*i^©^ 

[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 
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DNA(D&ieftfi$icii, mt&&mK*&xm* $>z>^it 

pcRzm^zjjm&z^&tiztf. ttmttezmfc^z. iokbm * 

[0 0 0 4] 
[0 0 0 5] 

fife, **SftM©g*DNA 2 0 0 kb«±) mDNA'7^f^ 

[0 0 0 6] 

it^^iC, fh7tl)ltrDNAfi*fflfn^7S9!l (^T, T r mW£ ^ ? £ 
>bP*7 (C) , 3£fa#tCBi&<**lfc-r h^b^^-r DN A fi5fc(Z>^r D * 7$l 
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&*t?'<^*-€:«i#ie6#jcm*t««n*#A't& (si Ka)) mtomm 
x-mmz-zmz. u (01 iw) , i£&#tc#A£*ifcT r -t rx^si^r 
»; (mi i(c)) , MM*m\zmm<D'ru*7m&wttM-£frz> mi 
1 (d)> mmzmmtLx^z, 

[0 0 0 7] 

012 Kmto T r @E#I«> »7 0 0 bp^5)&»J, ATU y ^Jfcjft 4 0 0 b p 
iCi^T, $J3 0 0 b pfflCCCC AA (C 4 A 2 ) Jfc»JigLK#J#8&#, 3<Z> 

X.^*lT^3 (01 2 (a)) . 6 H<Z>C 4 A 2 Jfc U ig Lfg#J (C 4 A 2 ) 

6 T'%, *©DNA5ft*tC»#©^n^TiB^J*«#iBStlSii:A«#^SnTV\ 
§ (01 2(b)) (##^I2#I) „ 
[0 0 0 8] 

i©Hl 2 (a)T^3*l£Me£frjfflLT, > h P * 7lfi 

(CEN4) , •?-jt}-m.te* (URA3) , <fc 2 o tf>*£[Bj£ lCggg$ tl 
fcfD^Tl^Ji:, -eo^n^TBB^JCDlSfJCstuffer DNA i: L T H I S 3 itte^- 
i:&^i"^^#^#:^KlT^^^-p CSVl &Mv>T, W^SSftfltSr^Wf-T* 

[0 0 0 9] 

z<D&m^v *- v c sv i zm^z&mm&ft<D&m*m 13 izm-to mi 

3 1C£^T, pCSVliiCEN4il, URA3 (0^i±-f) fc, 5£r&J£lC@gfi 
StlfcTrfc, 2 COT rBB#|<Z>iatCstuffer DNA (X) fc&^LTV^S. 

ftmmmzftmtznmmm (y) &w^-pcsvh:ia 

-f&Hljg (Stepl) ; stuff er DNA(X) £ Bfc£f 5Xi (Step 2) ; stuffer DNA 

(x)£i»5SOfc^9;*s Kfcnwffcfc"rsxe (step 3) jfeicfsi^ftan 
tc?^** v&mmmm m ^T^BrLTi&smftu ^«jc^ai-^xs (st 

ep4) ;^f)^otv^S 0 HMKfcatu ##*Bfl&ftk:3*AS tifc^Wr^ f * - \% 
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[0 0 10] 

*>U, (2) Step 1 (7)^SB^JY^#A$tlfc^^^-, «fc tfStep 3 ©HSR^ft 

T, (3)3&K:SH&fl^©#A»4Sfc±W , *fc«>JC, ?£»JESI<BfctfK:, 

WBB#[rt lc-fif/?r9J Wt & Ati S £ e> #S ic ^ Sf^&ifrgfci" 

[0011] 

fit', ^n*7B^J(i)-gl«^&#©iz> M3:*T5!*J-*ttSi#f (i) £ 
rcowST^-rs^-fbSti^^^m^^^- (A) i:, *era;g (b) -v 

(B) ££M§gLT, fiWC#AU $efi#©4Mlf 

, m&<k<DftmtfBsm&z.£it%&Lt~ 0 zazmftrnftm*?*-^ 014 

(a)JC^-T <fce>C, *fi&HJ#l (S) -CEN-TrSI&tn^^/^-i:, # 
l$B2#I (8) -V-^-I^-TrSH^tS^ff-*^ -^tl-TtKDit 

[0 0 12] 

L^U ::<D2m#§3#ifT^#-&, PCR&fl^Ttu S £ i: #7? 

(014(b)#JRO o _tfH6DiIlU T r fB#f lCl£$f 3 0 0 b p (DWk *J 
jgUBB^#^«fe«), PCR&fflv*T*u ##llftiC2|^#M##T^#-£ 

, DN A»T^S:ta^KL^^-t4^^^^^^v^t v^e)^#^^S = 

[0 0 13] 
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[0 0 14] 

[#fF£itK 1 1 

0 - 8 4 9 4 5#£:$g 

mnn^cm 1 1 

Shampay^ (1984) Nature (London) 310, 154-157 

m^m^cm 2 ] 

Murray*, (1988) Mol. Cell. Biol. 8(11), 4642-4650 
[0015] 

, mcftm (splitting) tmm doss) , m&\zm&{*v>mmz&5,icft$ z 

[0016] 

CAA©«l»;jgL/#fitT?&tltf, PC RT?JB<g«rtBT?ifc«5£ fit, XC0M 
[0 0 1 7] 

«WBB#J (a) , ^-a-aMS^Btfg, £J:t>* (C 4 A 2 ) n gB^!J 
(a) &£©ITe#***MKftSefi#£W***- (1) &Mt5Xg;SW 
SW"(b) . i*lftft#©t>bn^ri»!I, (C 4 A 2 ) n BB^rj (b) 

zz<DmT*m?zmmm&ft&m<<9z- (2) fe^tsxt;, 

Sfefctt^Wi'***- (1) fcitf (2) 5:iSi:^At5Xi; XXT* 
[0018] 
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iSf^?*- (2) PCRtf P>nt^^^-tfe5 0 
[0 0 19] 

Se>JC#*LV^J|g»«JCfeV\TH:, l&IH (C 4 A 2 ) n @2^J (a) ( 
C 4 A 2 ) n @H^rj (b) ffin^tt 6-e$>^ 0 
[0 0 2 0] 

Uv^M*i&c;}3V^&> frffE^#tf)«7^ SP«S!fe#cZ>#l9T (spli 
tting) £J:t>V££lM?g doss) (c J; »J §[£|S3 
[0 0 2 1] 

#- (2) ©2WT^rMSg^^Wr^^*-S:Mv>s^r«ST?fe5 ( , ife^fr^lW^f 
*- (1) », ^mrSB^J (a) , v-^-it^gg^rj, fc^tf (C 4 A 2 ) n @H 
#J (a) fcZKOJE-eWU iMtffrfbStlT^S. SS^fl^Htf^**- (2) « 
ffJlB^J (b) , hn^TBB^J, (C 4 A 2 ) n IB#| (b 

) SrZKDffl^^L, MlttffcStiT^S. 3 3T% Sgfi^Wf^^^- (1) fc«fc 
(2) fCfctfS (C 4 A 2 ) n «, TrBB^©ift»JigLffi^JS:«^-rS-#fi 
T&SCCCCAAO)|ft3£SB^niai»y3gSnfcIB^JS:jfti»cL, ntt^ti-?ti 

[0 0 2 2] 

huc, *mw^m^p>nz>m&fo&m'<? z- en ££t^&tt#m^ 

#- (2) d©2o©SS^#:^Wf'<^^- (1) £<fctf (2) I*, '&$k 

JS^&tlT^fcT rffi#[J: y 4 li& ^(C/Jn $ V% C C C C A A <D 6 ~ 1 0(Z>J!»Jjg 

*7BB7lI£LT«fBU i«^*&MT't5 0 P C RT*ifipg«rfgT?& 

[0 0 2 3] 
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, tf<Dm^<D±y hn^7t'Sot^ mzfflmte<m^*>n2> 0 mz, ce 

N4, CEN 6&££W£ L<^M£*l£ 0 > h n * TiB^'Jtt, 

mm<D±y hU^rmn^m-t^zfyy.^ K pDW26 (Windiant.D 

.i=>, J Ferment. Bioeng. 82, 199-204 (1996)) £ 1~ £ > PCR"C!i$g£ 

amy bu*Tmmz*$<tj-m&fom}itf, m^izMmztiz. 

[0 0 2 4] 
(•v--*-»^) 

V - # - iibt^ @£^c *£&##fST^ ? * - j*m A ^^itri: ftfg 

t*#sv-#-T'&*u*, #{c0jpiBi&v^ -jr&jcw:, MAil hi S3, h 

IS5, URA3, A D E 2 , LEU2, TRP1, L Y S 2 & if(09N|g:£f£ 
Jtfc^, «^.«*^>f S/^WttJtfi^ (Km) &fl!V*S£i::&T?ga o 

-m.fc*mm*. zw-jj-mm^-zm-rzj'^xs K?:i§?^t5, pcr 

[0 0 2 5] 
(TO@B?'J) 

it. mmm&fa. mmm&&, mmm^r^E) (D^m&n^timmzM^ 

[0 0 2 6] 

(Sft45#^Wf^^*- (i) ®gfil3S) 
S66fls#Wf<**- (1) tt, «ttBB#l (a) , v-^-^^BB^iJ, £J:t>* 

fl^Wf***- (1) tt, Mill OT&^-#-itfc^£^&/<?#-$:gt 
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mtLx, (c 4 a 2 ) n mmtmwmn (a) tz-^u-^t it, 

[0 0 2 7] 

S^tis^^**- (l) Kit MAtf, *^ffi^(c« 

, WTffl J: 5 &Cffr£$;ft#£ : C.glabrataft5fctf)H I S 3 it^^- (CgHIS3»te^- 
) fcpUCl 8 {C^ALfe^*^ K (Kitada et al., (1995) Gene 165, 203- 

206) (jwt, r©:/^^ F£, *0^iI#T'{ipi4i7i:^e)) &iii:bT, it 
W&^-fV-fcMVM:, PCRZft? ; fc^X*. m h tlfeCgHIS3it^ 
-f SDN A#r#£[IIlKU pBluescript II SK+(STRATAGENE) &C}f 
[0 0 2 8] 

ii^T'^nii, mmm(Dj&mm>n am&fccDftm tf*smh&z> 0 

s„ 

[0 0 2 9] 

^SMiil (Cre-loxPS>*iri*) Vxfe^#?^##frJffl^it^S:M^ji 

V*„ rcDCre-loxPi/T.^Att, ^^X^KpUG6 (GuldenerP,, (1996) Nucleic A 
cids Res. 24(13), 2519-2524) &C,1fi& £ tlX V^ £ 3 £ k tlX V^ 3„ gf 2 « 
% Cre-loxPi/^Afc^t-c 0 2 (a) tc^i" J: ? fC, v- # -itfc^- £ loxPit-g 

^x*^*tis <t^:#Au cremnz.Bmzmmz'&zt. 02 oofc^-r 

0 2 (c)fc^1-J:e>&C, v--*-il^7!)^*$ 
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[0 0 3 0] 

T^X^ FpUG6&mVNT> Wi&ikftm^V Z- (1) OttSt&S^^^K 
it. MAH «T©«fc-5tC^Sn<5 : (i)CgHIS3it^$:^#t--g>y^X^ Kp 
1417£^M£: L/T, PCR^T9 ; U i) tl^CgHIS3it^ Sr^i" -5 D N A 
$T#&, pT7Blue-T vector (Novagen) IZ 2 U - — > ^ff S ; (iii)M, CgHIS3 

* K P UG6(Z)^lCff At 5 ; (iv)f#P>4l£^:7;^ K^fe, CgHIS3jH5^&-£tJ 
DN A$T#£tI|I|XU pBluescript II SK+(STRATAGENE) A"T S „ dtllCfco 
T, Sfefe^W^^*- (1) fcS^XS K##e>*i*. 

[o o 3 l ] 

KpUG6lCfi5l5f 02tCm^ * 3 (Cre-loxPi/ 
^ K&#3!fcLT, lox?m.fc*lZ&£ *l£v-#-3t^£^t? J: e> IC P C R £ 

[0 0 3 2] 

$ K©fflHKW(a2)S:«'r*y9>f'7-, Mtffc (C 4 A 2 ) n BB#lfcJ:tH8M 
^^X^ K<AWI^fE?'J(a3)£^£^^v-&fflv^, P C R Srfi 1 "5 w £ IC J: 
U, #e>n-5 0 »M:79X$ KfcraHBB#I&^;f SB3#I(a2)a3 «fctf-(a3)tt, V- 

nt^asM ^ s s *i •§> . 

[0 0 3 3] 

(SSfetta-W'***- (2) a>|B») 

(2) ttSWSJiJ (b) , WM©t>hn^7S^J 
, feitF (C 4 A 2 ) n SH?lJ (b) &r<0>i^*i-SJ»^fc'<^4t-T?«)S. d 
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(c 4 a 2 ) n mw£mwmw cm ^^-y^-^lt, 

[0 0 3 4] 

m&fattm^VZ- (2) tf>g#M£&&^*3. Ri, M/Ui, £AT(D£?lz 

ffr&$*l#S : iS^&^-f y--£MV^, ii©^ftD N A ZmMlZ L X. 
PCRZft? ; &V^"e, #£*l£:DN A#T#£pT7Blue-T vector (Novagen) {C 
* n-->^5 ; $ £IC, Jg^«s«nS»3RlCj: y, CEN4^tfDNA»rft 
pBluescript II SK+ (STRATAGENE) fCffltA-T£o rtltCioT, gg-fe 

[0 0 3 5] 

K©tl|BfI2^J(b2)$:^-r^»^^-rv-, fcitf (C 4 A 2 ) n i:^M^^x 
^ K©ffiira?a(b3)£;£i-&^^-£M^T, PCRSrfre> ZL£{CJ: # 
e>*lS. Ktffi|PJtt&*'t-SHJ^J(b2)feJ:tJf(b3)tt, ifttvhn 

[0 0 3 6] 

*»W©^re6S:, H3fC3lt5v>T, (C 4 A 2 ) g BB#I & ^ <y 4 V- L TM 

a), «»BH#l(b), jfeitf (C 4 A 2 ) 6 ffifll&^'f «BBW&^9-< V- bt 
> v-^j-it^^- (M) , $>SVNliir> hn^TBB^J (CEN4) £;£-r£^ 
^5 KS»StLT, ^&##®t^?*- (l) fccfctf^&fl^m^**- (2 

) zmm-tz, #ctc g3 (b)tc^t- <fce>ic dasH^a-WT^**- ens 
(2) zmmzmx-tz,, mAzti&m&ftftm^tz-i*. mmm&forp 

<fc-Mc, MSI^-buIC fesv^iffigj^^K:, (C 4 A 2 ) 6 K#Uca6«©-rn* 



1 0 
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(C 4 A 2 ) 6 IB^J^2otc^WfS4xfe-en€*i©SSfi#(Z>^iStciB 
[0 0 3 7] 

4 (A) Icfc^T, «WBB#I (b) ##m&g££^T*#m&S(Z>:£M©ig&# 
SB?!!£;f U «l&BB#J (a) ^^lrfit©*fl|fflMftffi^§:tt§ J: e> tc, « 
&mW (a) ££t>* (b) Z.<D J: ? fc«W®J#( (a) £J:t>* (b) 

Sr-en-fti^i-sn^stifeSftft'^WT^^*- (i) s^tf (2) st^b^c 

[0 0 3 8] 

ift^^WT^^^- (1) feSV^* (2) m4<D (B) 

(C) IC^StiS J:e>{C, #MT% #Wt • flBSPlcW^-r £ Zl i: ht\Z> 
o 34X^(7)1114 (C^-T^ (A) - (C) #^7?, &SWi«-£LT, £ £ 

[0 0 3 9] 

£e>fC, »e>nfc^^ft%^^S^K«Ktft^^»ffi#MWffl«l^^ (Cre- 

[0 0 4 0] 
[H»J] 

[0 0 4 1 ] 

(PCR©M) 
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aroints & xfmmmiz & ^ t > pcr(cj:^dna mfte>mm& & t$m 

tefaftm^t *- U) £<fct>* (2) ©WSHi, J^T<0^#T?ffofc. 

Takara EX Taq DNA;}< >J * ^ - i? (gg^) 0. 2/tl, 10 X React ion^®?£ 
(Takara EX Taq DNAtf U ^ 9 - if 4M. dNTPM^M (dATP, dTT 

P, dGTP, dCTP #2.5mM) 4 a 1 , iSDNAO. 2/tl, 2ii0^7^?-D 
NA (#20pmol/xi 1 ) #2/tl&0. 2 m 1 (D^ffi^n -^iCAtl, MStKT* 
4 0 a 1 ICSflgLfco GeneAmp PCR System (PERK IN ELMER) iCiZy hi, 1)9 
4°C. 3#; 2) 9 4°C, 1 # ( 2 #flD N ACD^tt) ; 3) 50~60t, 2 
^ (y^-rv-CDT--U>^) ; 4) 72°C, 1 ~3# (stfU * 
DNA©#») 33<fctf5) 4°C, 1 0# ; <Z)^S:2 5 Ef|g U jg LTf?o fc„ 
[0 0 4 2] 

fit (230195 bp) (C5£*b. ftffl-rsS^f9F#ttCgHIS3ai^tC, ^Wij&li^tfHS 

(^-#l££ttll9874 bp£119875 bp<Z)|S) ICStttLfc. W#jB»;»C# 
WStiSfc, aS-#SH5fM±, *9l20kbp^»«iiiOkbpi:Jc^WfS*iS. 
#ffi^gpft&, SH5209 ( a) «c (IHFY833^ : MATa his3A200 ura3-52 le 
u2Al lys2A202 trplA63 (Winston?,, (1995) Yeast 11,53-55) T*&£ 0 
[0 0 4 3] 

##f 1 : SS&fl^Wr'***- (1) ^iitSfe«!)©iii:«;§y7X^ K 
pSK+CgHIS3©#|§ 

-f<57*^ KpSK+CgHIS3&, Cre-loxPSyx^A©loxPg|5&{C|fljA^tl^CgHIS3il 
pBluescript II SK+ (STRATAGENE) tCjffi&t? ^1 £ IZ J: o T# £ 4l£ 7 v 

[0 0 4 4] 

#T<BIB^J£^SCgHIS3-l;i3«fctfCgHIS3-2 : 
CgHIS3-l: 5' -CTCTCTAGATAACACCGATCAGATGCACA-3' (S5#I## 1 ) 
CgHIS3-2: 5' -CTCCTCGAGAAACTTGCTCTGCTAACTCA-3' (@S#I#-5§- 2 ) 



1 2 
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L/T, PC RSrff ofec »e>nfe*&1.62kbp<©DNAWr^TS. T 4 D N A U # — 
if £MV^pT7Blue-T vector (Novagen) {C^n — — >^i"-5>wil{Cj:oT, pT7 
-CgHIS3fc*^Lfc 0 fcfc, LTJBV*fcCgHIS3-HCl±, XbalTOgp 

&&£££fe^>lfi*&**lT^S. IhUIUC, :/^-f V-£ LTffi^£CgHIS3-2 

[0 0 4 5] 

o£lC, »e>tlfepT7-CgHIS3&ffif|««l3RXbaI/XhoI7??g'ftL/fc. T#U-X>f 
;i/£fflVA£GENE CLEAN II KIT (7t3j/fll^ttJS) iCcfcU, CgHIS3iffc^- & 
^tf»l&1.62kbp<3DDN AWT^rSrEFlRLfe. pUG6£BglII/XhoIfc <fctfXbaI/Xh 

oi t* ant i> t , # t7 >r > if -ft ate*- & ^ t? 3$ 1 . 54kb P # $ n tc & , 

YjjU-7s>f)\s-frh GENE CLEAN II KIT (7t3S/fll^a) £ ffi V HtKX b £ 
o fit, HJRUfepOG6(3DXbaI/XhoI^JWTaiS^K:, CgH^itfc^- .62kb P 
fflDNA^^jfAbt, pUG6-CgHIS3&«g6L/fc. 
[0 0 4 6] 

# £ *l 7c pUG6-CgH I S3 £ Not I T* t £ 3 £ IC <fc o T # £ tl S CgH I S33t fc^- £ 
•■^^^*&1.79kbpCDDNAWT^rS:, pBluescript II SK+(STRATAGENE) CD N o t I 
iSffiiC#A-r-5Zli:lCj:oT, KpSK+CgHIS3*|£SSb7c 0 
[0 0 4 7] 

##$|2 (2) ^ F 

pSK+CEN4tf)^|£ 

^^^.^ KpSK+CEN4ti, bn^7ie|iII:tt6^7X^ KT*&U> 

SGsfctt^Wi'***- (2) £IM^£|^<2£SM£&3^*^ Ft?&& 0 rco^ 
Ktt, pBluescript II SK+ (STRATAGENE) fC-fe > h D ;* y £ L Ttf> C E N 

[0 0 4 8] 

^T<2@5?«£W1-£CEN4-l£ £t>*CEN4-2 : 
CEN4-1: 5' - CTCGAATTCGGCCATTCTCATGAAGAATA-3' (@S^i#-^ 3 ) 
CEN4-2: 5' - CTCGAATTCTCTAAGAGGTGATACTTATT-3' (fE^W^ 4 ) 
&^5>fV-hLtffl^t, m^**aP^S{«c S 2 8 8 C0M«vDNA^»S 
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- if £ MV>TpT7Blue-T vector (Novagen) {C^ O — — > ^^-S Zl tiCckot, p 
T7-CEN4S:||||Lfeo fcfc, CEN4-1 £ <fc tfCEN4-2lCli, EcoRI^fgrgfl&tf jffi^&£ 

[0 0 4 9] 

O^IC, #6tlfepT7-CEN4&EcoRI^^fcLT, C E N 4 &-£tM&0.85kbp©D 
N ABft#£lI!liXL£ 0 KDDNAi^f?:, pBluescript II SK+ (STRATAGENE) © 
EcoRIgp&tcJf AtSI il^CjtoT, KpSK+CEN4&*^Lfc. 
[0 0 5 0] 

(mmm 1 : §£&tt#®T^* 

H5JC, SfefcfltfHW'***- (1 A) , (2A), (1 B) £<fctM2 B) CD 

[0 0 5 1 ] 

(Jfeftfl^Wi'***- (1A) ©f^BR) 

chIY-11 : 5' -GAATGCTATGTTGTGGTTAGCGACCTGCCCCTTGCCAAATCTATATCACCACTTCCTTAG 

CATGTAATCATTTACTTAAAGGAAACAGCTATGACCATG-3' (®J#|#-5f 5 ) , 

Tr6-1 : 5' -CCCCAACCCCAACCCCAACCCCAACCCCAACCCCAATCGAGGTCGACGGTATCGAT-3' ( 

« H-#^fe#:CD 1 19795bp-119874b P (D^a®e^J £ ODaH =E D S?- IRtt & jg* U £ 
UCD1 9i£S&:/^*i* KpSK+CgHIS3^©/Jx^n^-^7?feS 0 ^^-fV-Tr 

(C 4 A 2 ) 6 MB?rj£ 2 0&g(A:/^X^ FpSK+CgHISSh^^O^- 
McSr^fLTV^,, iffl2o©y7-fV-l:M^t, ^ KpSK+CgHIS3fc» 

[0 0 5 2] 
(SSfe^WT^^^- (2 A) (Dft-m 
J^T®^7-fT- : chly-12 : 5 ' -GTTGA A AAGGAAATCAACGTTACAAAGTGCAGTTTTTTG 
TATTATTTTCCTATTATCCTCTTCTTTTCCTTTGTTTCAGGGGAAACAGCTATGACCATG-3' (ffi#|# 
#7) , £££>*^-f T-Tr6-1 (iB^rj#-^ 6 ) feM^fc. -f V-chIY-12<£> 



ffi$E#2 003-3028793 



#2002—339259 



5'mO)8 0&mt. «WBB^Jtf&Sf&^#SS6#©119875bp-119754bp(3DJft3IIiI 
9Q£.<Dft*uV-1Rm&mL* W)<Ol 9£gli:/^;*^ KpSK+CEN4££>*^n 
y-W&"Z%>&* I©2o©^7>f7-5:ffl^T, KpSK+CEN4&ttS!£ 

[0 0 5 3] 
(Sfe6##«T^**- (2B) (Dffr&) 

chIY-13 : 5* -TTTAAGTAAATGATTACATGCTAAGGAAGTGGTGAATAAGATTTGGCAAGGGGCAGGTCG 
CTAACCACAACATAGCATTCGGAAACAGCTATGACCATG-3' (@g#J## 8 ) , jS&tf-f^-J*? 
-Tr6-1 (HS#I##6) 5:ffl^fc. ^ -f ^-chIY-13CD5' ffi!Jtf> 8 0 f&«&, 
IB#IT* & § H-#^!-fefttf) 119795bp-l 19874bp©^S@H^J t^^^ED *7 - £ 

o©y^>f KpSK+CEN4 IT> PCR£??V\ P 

criii3 zmr=.. 

[0 0 5 4] 
G£&#:#i0T^#- (IB) GD^tfc) 

chl Y-14 : CCTGAAACAAAGGAAAAGAAGAGGATAATAGGAAAATAATACAAAAAACTGCACTTTGTAACG 
TTGATTTCCTTTTCAACGGAAACAGCTATGACCATG-3' (gB#l## 9 ) , £ J: tf:/^ T-T 
r6-l (IE^J##6) &ffl^£ 0 ^^-rT-chIY-1405'{a!l(D8 0J^S«, «Slft@ii 
#JT* & £ H-#S5fe^ © 1 1 19875b P -l 19754bp©^fE^rj £(D*=EUi/- £ m 
U J^Utf) 1 9i&mtzf^*$ KpSK+CgHIS3^<Z)3jx^n^-fWeS>So ^©2 
otf)^-f v-fcM^T, KpSK+CgHIS3£#IM£ IT, PCR£?tV\ 

PCRlt4 

[0 0 5 5] 

0 5JC. P C Rg# 1 - 4 ©S^i^ll^t. ^ttl^tl. ftl2.1kbp<Z);*;£ 
£tf)#T# (PC Rlt 1 £J:tf4) , £ J:^1.2kbp©^:^$(Z)»T^ (PCRMj 
2fc£tf3) ^#M«HCifi|iMbT^U, (C 4 A 2 ) 6 (DWl 'J i£ LBJ?iJ£ ^ -f 
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itWCfcot, m&ftftm^t *~ (1) fcitf (2) PCRtioTHi 
[0 0 5 6] 

fce>4xfclfe&fl^«T'<*#- (1A) fcjctf (2 A) it. m6 (a) {C^^ti 
Wt'***- (IB) (2B) fcfc, 0 6 (b) iZB~t <fc ? #$HC«fcoT 

[0 0 5 7] 

±mpcRx*m?>nfcm&<bftm'<* *- (u) sj:t>* (2 a) , tfc&p 

(IB) £J:t>*(2B) &^*i-?*ii2 * MCLT, ii^SH 
5 2 0 9JC#KU^^A»S:fflV>r^«lstftU Hi s^fl^T^ftS^ ( 

#- (1A) £<fctf (2 A) &EV^A*-f :7<Z)#»r«:fTofc*^ 6$cCD7£« 
«t*###e>*lfc. ftft#, ^&##®K<*#- (2B) J3J:tf (IB) fcfflv^ 

[0 0 5 8] 

zm^zmz, ^jixyj -jiFJfjin^vkmmffi (pfge) &&t$w-> 

HOkbpJC^WfStlS. PFGE^ff^Mm, (A) *J7(DfrmT*lZ2ffi (0 7 
: l/->2^3J:t>*4) fC£^T, (B) Z j zfOftWZ*} 2& (07 : 
0fc<fctfll) jCfcV^T, *— #i(gft<*©^> KAWLtfeU, f^t> »; JC*&12 

, $J120kbp£i|frll0kbptf)- o{C#|ft$*l£«:TT&£#, £-£ £ < Z<DZZ-D<D/i 
y Ktt«5i20kbp^3a7?fija:oTv^%<oi:#^.e>ti*. -€-3T*, 1Mf->fl?#r& 
*7ofc 0 ^©^m, *5ii0kbp<D^Wf^'fe*lc^*tiSi:JSt>nsCgHiS3&^ , n- 



l 6 
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-^tbfcdlrT^, U->2, 4, 1 0£J:Z>*1 1 ^120kb P #iS{c 
i/^-t-;i/^#^tlfe 0 ctoT, CgHIS3£^fr#|!&T*£&tf: GfallOkbp) tCEN4 
Z-g&ftffim&tt. ($Jl20kbp) iilii^ot^'J, L/->2, 4, lOfcitfl 

[0 0 5 9] 

rti«CgHIS35:^n-^i: Lfe*1f->JW«f**&, H-#l£"fefls£ 

JlTV^fcV^, CgHIS3&-£tf#WTSfe&# (ifollOkbp) LT V%S&, 

His^a«*tStTfgfem&*is. r*i<i<Z)MJ!l£: (A) 

^-f ytD^m^^^-T'ttl /3<Di¥7», (B) #>f 2 -T'lt 1 / 

2©5S^T*^«H-^fe#:7b^ v -KT$tiT^U, (A) £J:t>* (B) ©M^-f^lC 

[0 0 6 0] 

(Hi6#9 3 rSSA^Wf^f (1C) feitf (2C) (Dftm 

(SSfi^Wf^^*- (1C) ©ff«) 
0 8JCSfi!fi##»T'<**- (1C) ©^©^Hfe^-T. TO^-f?- 
: chIY-15 : 5' -CAAGAAATATCTTGACCGCAGTGAACTGTGGGAATACTCAGGTATACAGCTATGACCA 
TG-3' , ££tFrr6-l (ffl#J## 6 ) £ffiV^ 0 ^^-Tv-chlY 

-15tf)5'{B!!<£>4 5&S&. Wk^mnXSb^— #^!&#<Z)181165bp-181209bp©3& 
ISBB^JfcOJfc^n^-flWg&^U #»J©15b P W:^*$ KpSK+CgHIS3£tf>*^ 



1 7 
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T, PCR&ffv^ PCRl!|5?:||fe„ 
[0 0 6 1] 
(SfisfefltfHW'***- (2C) CDflsjfc) 

HSJcSftft^Wf^^*- (2C) (DftM*©*5£H JETF©:^^- 

: chIY-16 : 5' -GAAAAAATAATGGTTGCTAAGAGATTCGAACTCTTGCATCTTACGACAGCTATGACCA 
TG-3' (BB#|## 1 1) , £J:tfTr6-l 6 ) &MV*fc 0 PSK+CEN4 £ #£M 

hit, PCR&fjofe. ^^-Y^-chIY-16©5'{i©4 5^Sli, flU^Be^fT? 

1 5^tt^^^^ KpSK+CEN4£0>*BHIB#[&3*'*- 0 z ©^9>T V- £M v^T> 
KpSK+CEN4&»3!i: l/T, PCR&?rV\ PCRli6^Ht 
[0 0 6 2] 

0 8{C, P C Rlt 5 j: P C Rill 6 = -etl-?4x, 

7^2. Okbpfei^l. 2 k b p©*£S<0W##^ttC#i|@LT;i3y, 
Sfe£##«i'<*#- (1C) fcj:t>* (2C) *«#e>*ifeii:S:«[S8L/fe. 
[0 0 6 3] 

#e>tlfe^^m^^^- (1C) &£Z? (2C) tt, 0 6 (b) iC^£*l 
* (B) ^©^Wf«:f?e>^^^-T?*S. 1#I»J IzftmztiZt, M8iz 
xk-t£?K. jg— #^^3^181209 bp£181210 bp£<Dfgn*&mZfr* $J180kbp 

[0 0 6 4] 
(H»J4 : Wr- 2 ) 

Sfe£##»T'<**- (1C) (2C) &»««SH5 2 0 9IC»8'Jf 

e>*lfc©-C, ff*JC2 4*»tf, PFGE^ofc. Jg*&0 9JC 

t>V IcmSOkbptfja^SOkbptfiatCfrLVV^ K#£f&t,TV^ 0 f^T', # 
fflHCW^S-aiC, *fr*f->mffi*l7vt=. (010) „ l/->8tf)J£ft 
*E8M*lca3V%T, CgHIS3£;7D-^i: bfc#^T*^180kbptfj£T?, CEN44 
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^50kbp^{C^WTStlTVN^ZlilA^3b>ofeo £oT, 4 5merfflt^ni/'- 
M^£^o#l£n£T* 1/24 (Dm^X-mnm 'J #WrT? £ -5 £ Vn -5 ^ £ 

[0 0 6 5] 
[0 0 6 6] 

, CgHIS3$:^1-S^^»T/<^^- (1C) £|ggl;L£iB3LT%, 

CEN4?:|t5MW^- (2C) £(±,1Sm;i$:|Br-t&S#£<& 

#^^v^||-#^^Mlt50kbp-e©^»T (mmm4<D$-m) ©«e>*^ ^ 

(l/->2, 3, 2 1, 2 2, 2 3, 2 4&£) <D^f|if£mi$#*M L 

7£R<fg#l#UJ, »3^7iU{C^I180kbpii^50kbphfC^m$tlfc^, ^<Z)$j50kbp<Z> 
»T>tlCtt^a^^#^L^VA^, ^^^«tt»{C,^50kbpC7)m>t^M^L,fe 
ilVAo^t%%^^tlSo LfrU VN-frUCLTt), 4 5^(7)7iN^ny-M^c 

[0 0 6 7] 



1 9 
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pcRT*ftmmzmm-tzz.iitfx*gtefr^t=.mvMLmF] (c 4 a 2 

) (TrfB^fJ) ^ItSDNAlli^ (C 4 A 2 ) n CD n & 6 ~ 1 0 £ f£ 3 
iliCitK PCRT#MlftfCWT*££i££Ji;i}L£ Q -eit, (c 4 a 
2 ) n IB^J^^^-r LTM^££, P C RtffifC^Mflr^i' ^ - ^ 

. rcDPCRT'ifipg^tlfe (C 4 A 2 ) n (n=6~l 0) IB?!I ^fefls:^^ 

r^tife (c 4 a 2 ) n mmzit. &m<D9-u*TmntfU'&t*ftx^z>£^?L 

[0 0 6 8] 

SEQUENCE LISTING 

<110> Director General of Osaka University 
<120> Method for manipulating chromosomes 

<130> P102007188 
<160> 11 
<210> 1 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 1 



2 0 
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ctctctagat aacaccgatc agatgcaca 

<210> 2 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

ctcctcgaga aacttgctct gctaactca 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

ctcgaattcg gccattctca tgaagaata 
<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<400> 4 

ctcgaattct ctaagaggtg atacttatt 

<210> 5 
<211> 99 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

gaatgctatg ttgtggttag cgacctgccc cttgccaaat 
catgtaatca tttacttaaa ggaaacagct atgaccatg 
<210> 6 
<211> 56 
<212> DNA 

2 1 



29 



29 



29 



ctatatcacc acttccttag 60 

99 
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<213> Artificial Sequence 

<400> 6 

ccccaacccc aaccccaacc ccaaccccaa ccccaatcga 
<210> 7 
<211> 99 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

gttgaaaagg aaatcaacgt tacaaagtgc agttttttgt 
ttcttttcct ttgtttcagg ggaaacagct atgaccatg 

<210> 8 
<211> 99 
<212> DNA 

<213> Artificial Sequence 

<400> 8 

tttaagtaaa tgattacatg ctaaggaagt ggtgaataag 
ctaaccacaa catagcattc ggaaacagct atgaccatg 

<210> 9 
<211> 99 
<212> DNA 

<213> Artificial Sequence 

<400> 9 

cctgaaacaa aggaaaagaa gaggataata ggaaaataat 
acgttgattt ccttttcaac ggaaacagct atgaccatg 
<210> 10 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

2 2 



ggtcgacggt atcgat 56 



attattttcc tattatcctc 60 

99 



atttggcaag gggcaggtcg 60 

99 



acaaaaaact gcactttgta 60 

99 
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caagaaatat cttgaccgca gtgaactgtg ggaatactca ggtatacagc tatgaccatg 60 

<210> 11 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

gaaaaaataa tggttgctaa gagattcgaa ctcttgcatc ttacgacagc tatgaccatg 60 

mi] 

[02] 

Cr e- 1 oxP V x 9- A IC J: £ V - # - it fc* <D l!f \&M ^ £ m ir 0 T*& 3 0 
[0 3] 

[04] 

[05] 

[06] 
[0 7] 

^S«g|^(Z)^fe#:(D7\ 0 ;i/^^-f K^;i/m^^i&^X (PFGE) fcitf 

[08] 
[0 9] 

^Igi^o^^©;^^?^ -;i/K>!f;b«^»f« (pfge) t*&£ 
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[010] 

mil] 

[Ell 2] 
[013] 

pes vi &mv^ &m<Dm&{bftmi5mz^m&mv&2> 0 
mi 4] 



2 4 
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mm 

[Ell] 



2) 




(C 4 A 2 )n 



SWi25>J(b) CEN 



(C 4 A 2 )n 



[02] 



(a) 



loxP 



/ox? 

MARKER 



1 



(b) 




(c) 



▼ 

>- 
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[03] 




2003-3028793 
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[04] 




3 



ffi£E# 2003-3028793 



[05] 
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[06] 
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[07] 




ffill#2 003-3028793 



#2 002 — 339259 
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[09] 
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[010] 




1234S67S 9 1011 1213141516 1718192021222324 25 




12 3 4 5 6 7 8 9 1011 1213141516 1718192021222324 25 



miiE#2 003-3028793 



#2 002-339259 



[011] 




1 0 
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1 2] 



(a) 



(b) 



r 



Tr 



&I400 bp 



&I300 bp 



(C4AA 



&I200 ~300 bp 

(C,. 3 A) n 



36 bp 



$J200~300 bp 




(C,. 3 A) n 



1 1 
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[013] 
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14] 



Kpnl Kpnl 



Kpnl Kpnl 



(a) 



Cb) 



^ KpnIVffiit 




40 mer 



Tr 



40 mer 



Tr 



— I URA3 



® 1.8 kbp 



® 2.1 kbp 



1,6:^^17-*- 
2,3:PCRg&|(©) 
4, 5: PCRj£$K@) 



2.1 kbp 
1.8 kbp 




1 2 3 4 5 6 



1 3 
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« 

mm: 

w&^m mmun (a) , ~?-u-mfc*mpu ts&tt (c 4 a 2 > 

@e#i (b) , iSM0t>bn^7S?j, (c 4 a 2 ) n mmzz.<D 
m-em-t s^M^MM^^f- (2) ^Mtws ; as,fctraste6f*# 

$T^#- (1) (2) SXg&^fr, 

«#&£ii«-f m% nli-e*i-?*l$ft5iLT. 6-1 0©Ilt^^ o 

ATfBf^jc^-D^ic, m&fo&m'<**-zmm~i-2>z.£tfT*gz> a fit, 

r©^^©T^^^-l?^WT$tlT^CS^»T^#:© (C 4 A 2 ) nffi^JJC 

mmm] a 3 



ffilE#2 003-3028793 



#2002—339259 



ffi m a 



SR8tf#-£ (3 9 1 0 1 6 9 4 5] 

1 . 0 1 9 9 1 ij£ l|31B 
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